In situ microarray fabrication and analysis using a microfluidic flow cell array integrated with surface plasmon resonance microscopy.
Surface Plasmon Resonance Microscopy (SPRM) is a promising label-free analytical tool for the real-time study of biomolecule interactions in a microarray format. However, flow cell design and microarray fabrication have hindered throughput and limited applications of SPRM. Here we report the integration of a microfluidic flow cell array (MFCA) with SPRM enabling in situ microarray fabrication and multichannel analysis of biomolecule probe-target interactions. We demonstrate the use of the MFCA for delivery of sample solutions with continuous flow in 24 channels in parallel for rapid microarray creation and binding analysis while using SPRM for real-time monitoring of these processes. Label-free measurement of antibody-antibody interactions demonstrates the capabilities of the integrated MFCA-SPRM system and establishes the first steps of the development of a high-throughput, label-free immunogenicity assay. After in situ probe antibody immobilization, target antibody binding was monitored in real time in 24 channels simultaneously. The limit of detection for this particular antibody pair is 80 ng/mL which is approximately 6 times lower than the industry recommended immunogenicity assay detection limit. The integrated MFCA-SPRM system is a powerful and versatile combination for a range of array-based analyses, including biomarker screening and drug discovery.